Summary: The authors report a rare case of distal posterior cerebral artery (PCA) aneurysm in a 62-year-old woman presenting with both subarachnoid and intraventricular hemorrhages . The saccular aneurysm arose from the parieto-occipital artery of the PCA projecting laterally . With the patient placed in a prone position the aneurysm was approached by a supratentorial route through an occipital craniotomy, and successfully obliterated with a Sugita's clip. The patient's postoperative course was uneventful without neurological deficits . The literature concerning aneurysms originating from the distal portion of the PCA is reviewed in the literature and the surgical approaches to the aneurysm are also discussed.
Introduction
Aneurysms of the posterior cerebral artery (PCA) are rare and estimated to comprise approximately 0.7-2.2%6)11)13) of all intracranial aneurysms. The majority of these PCA aneurysms arise near the junction between the trunk of PCA and the posterior communicating artery11)14). By contrast, those originating from the distal or peripheral segment of the PCA are exceedingly uncommon 1)4)8)-12)15)and proximal to the aneurysm was identified in the quadrigeminal cistern. When the PCA was followed distally with caution and adjacent intracerebral hematoma was removed, a saccular aneurysm was found pointing laterally. A small Sugita's straight clip was placed on the neck of the aneurysm. The postoperative course was uneventful and successful obliteration of the aneurysm was confirmed on the postoperative angiography done 10 days after the operation (Fig.3) .
No vasospasm was observed on adjacent vessels. The patient was discharged without definite neurological deficits.
Discussion
Aneurysms of the vertebro-basilar system constitute 4%13) to 10%14) of all intracranial saccular aneurysms. The majority of these posterior circulation aneurysms arise at or near the basilar bifurcation, followed in order by those along the basilar trunk and on the vertebral artery at the posterior inferior cerebellar artery (PICA)11)14)Aneurysms of the PCA, on the other hand, are infrequent and estimated to comprise approximately 0.7% to 2.2% 6)11)13) of all intracranial aneurysms, and approaximately 15% Intracerebral hematoma is also seen adjacent to the occipital horn of the left lateral ventricle. 6)11)14)of the posterior circulation aneurysms . These PCA aneurysms tend to become giant and fusiform aneurysms1)3)5)7)9)11), which may be treated by trapping")15) or proximal clip occlusion2) as alternative methods to neck clipping. According to the extensive review of the literature by Zeal and Rhoton16), only 13% of all PCA aneurysms arise distal to the junction of the posterior temporal artery. In addition in his series of 97 cases with vertebro-basilar aneurysms, Yasargil 14) had only 3 (3.1%) of distal PCA aneurysms which arose from the P3 segment of the PCA. Simpson and Parker12) documented that as of 1986 there were only 21 cases of distal PCA aneurysms.
The aneurysm presented in this report can be classified as type F or P4 aneurysm according to Pia's11) or Yasargirs") classification, respectively, on PCA aneurysm that arises on either the calcarine or parieto-occipital artery. Thirteen cases, including our own, of such aneurysms that arose distal to the junction of the posterior temporal artery or the quadrigeminal segment of the PCA were found to have been reported in sufficient detail as to clinical presentation, neuroradiology, surgical procedure and results (Table 1 ). There were 5 men and 8 women, ranging in age from 14 to 75 years. Eleven cases had episodes of subarachnoid hemorrhage, and the remaining two cases had progressive neurological deterioration presumably due to mass effect of a large aneurysm. CT findings previously described in 4 blood clots present in the ambient and/or quadrigeminal cisterns occasionally associated with intracerebral hematomas involving the adjacent temporo-occipital region10)15). In addition in another patient intraventricular hemorrhage involving the lateral and third ventricles was demonstrated12) . These characteristic features are all well illustrated in the present case and clearly distinct from CT appearances by rupture of anterior circlation aneurysms. In rare instances the aneurysm itself was delineated as an isodense or hyperdense round lesion localized in the ambient cistern7)8). As for surgical treatment the aneurysms were approached mostly in delayed operation through either subtemporal (5 cases) or occipital interhemispheric route (4 cases), and the majority of them underwent successful neck-clipping. The operative results were generally satisfactory in most cases. However, cerebral infarction occurred in two cases due to occlusion of the parent or adjacent artery after trapping or clipping procedures1)10).
Surgical approaches to this particular aneurysm of the PCA deserve special mention. Yasargi114) subdivided these PCA aneurysms into four groups according to the location of the aneurysm; P1, Pi/P9 junction, P2 and P3 aneurysms, and reviewed his surgical approaches based upon anatomical relationships. The surgical approach to aneurysms located in the proximal part of the PCA may be the pterional approach, or possiblly subtemporal approach. Pterional transsylvian approach may be best employed if the origin of the aneurysm is within 1 cm of the bifurcation of the basilar artery (P1 and P1/P2 segments). By contrast for PCA aneurysms located distal to the junction of the posterior communicating artery (P2 segment), a subtemporal approach may be utilized to allow easy access to the neck of the aneurysm. However, excessive retraction of the temporal lobe may result in intracerebral hematoma or cerebral edema2). In particular the presence of the well-developed vein of Labbe would eventually provide only a limited operative field to access to the PCA. For the more distal aneurysms (P3 and P4 segemnts) such as the one in the present case, the approach of choice is either subtemporal or occipital approach. Yasargil 14) used occipital interhemispheric approach for P3 aneurysms in a sitting position with spinal drainage. Nakao et al.') also approached P3 aneurysm via occipital interhemispheric route with the patient placed in a lateral recumbent position, by which the occipital robe of the affected side spontaneously sunk by its own weight and retraction of the occipital lobe could be kept minimal. However such surgical sequelae as visual field defect may ensue in this approach due to direct compression of the visual cortex or area striata on the medial surface of the occipital lobes). In the presented case the interhemispheric approach was abandoned because of the presece of multiple "bridging"veins between the superior sagittal sinus and the occipital lobe, and more distal location of the aneurysm than those documented by Yasargi114) and Nakao8). After ventricular drainage in a prone position, we took the occipital supratentorial approach, retracted the occipital pole, identified with ease the proximal portion of the PCA in the quadrigeminal cistern, and successfully clipped while retracting the occipital lobe superiorly from the tentorium. This approach combined with ventricular drainage was safe and feasible, especially for peripheral aneurysms of PCA as described in this report, offering excellent visualization for handling both the aneurysm and the associated intracerebral hematoma. This approach may also be designated as a "trans-occipital pole supratentorial approach". It should be emphasized again that surgical approach to the PCA aneurysms varies depending upon their anatomical locations. 
